IntRODuCtIOn
Gallbladder diseases are considered as of the most common digestive system disorders. In spite of many trials with medical treatment, surgical intervention remains the only curative way. Cholecystectomy is the commonest abdominal surgical procedure worldwide (1) . Gallbladder diseases are one of the commonest causes of admissions to surgical departments worldwide and also the commonest of the major procedures performed in daily elective surgery lists. Some literature has reported that about 77% of all operations performed at their hospital were cholecystectomies, with a female to male ratio of 4:1 (2) .
First open cholecystectomy was performed by Karl Langenbuch in July 1882 (3) . Before that time, and in fact even for many years afterwards, patients with symptomatic gallstone disease were treated only with ineffective medical remedies or occasionally by cholecystostomy to drain the gallbladder. The first cholecystectomy in the western hemisphere was performed four years later by Justus Ohagein, Minnesota USA. Hans Kehr of Halberstadt and Berlin was an early pioneer in biliary surgery. In 1901, he published a remarkable book describing more than 500 operations for gallstones, including 96 common bile duct operations. Kehr died of sepsis caused by a hand infection incurred after digital exploration of the common bile duct (4).
Up to the 1980s, the conventional large subcostal incision in cholecystectomy was the standard surgical approach for treatment of gallbladder diseases, which was associated with early and late postoperative complications along with prolonged postoperative pain and hospital stay (5) . Therefore, this was followed by the development of the minimally invasive surgical procedures for gallbladder disease including Mini-cholecystectomy (MC) and Laparoscopic cholecystectomy (LC). Currently, LC is the gold standard operation worldwide.
MC was first described by Dubois and Berthelot (6) in France, at the beginning of the 1980s, stating that the conventional large subcostal incision in cholecystectomy can be replaced by a much smaller incision, giving a shorter convalescence (7, 8) . This was preceded by more than a decade of interest among devoted specialists before being introduced into surgical practice.
On 1985, Erich Mühe in Böblingen Germany, performed the first laparoscopic cholecystectomy (3) . Favorable results were reported at the same time as LC was introduced into the United Kingdom in 1990. Then it rapidly became the dominant procedure for gallbladder surgery worldwide and followed by a smoother postoperative course than the conventional method (9) (10) (11) .
Recently, there are some surgical modalities under development with promising results in the industrial world. In Single Incision Laparoscopic Surgery (SILS), the approach is through the umbilicus with a single trocar and multiple ports that allow a safe cholecystectomy (12) . However, Natural orifice trans luminal endoscopic surgery (NOTES) and Da Vinci surgical system (Robots) carry a high economic cost.
All these methods have the tendency to perform cholecystectomy with acceptable cosmetic results without visible scars and with decreased postoperative pain and a short hospital stay.
The aim of this study was to assess and analyze the difference between MC and LC in the surgical management of chronic cholecystitis in terms of feasibility and post-operative outcomes to determine if MC could be accepted as a good alternative procedure to the standard LC.
MAtERIAl and MEthODS
A multicentric retrospective comparative study was conducted on 206 consecutively operated patients of chronic gallbladder diseases (138 LC and 68 MC), in three University teaching hospitals between January 2014 and December 2015. All patients were diagnosed as having chronic gallbladder disease requiring elective cholecystectomy. The diagnosis was made after taking detailed history and clinical examination of their disease and was supported by radiological and laboratory investigations carried out to confirm the diagnosis and help in rolling out the presence of exclusion criteria that could affect the results of the study by creating patient bias. All patients were operated by well-trained surgeons in both techniques, the surgeons were chosen according to their experience and career. All cases under the study in the two groups were balanced for age, sex, co-morbidities, ultrasound and intra operative findings. Patients with acute cholecystitis, preoperative jaundice, liver cirrhosis, suspicion of malignancy, previous upper abdominal surgery and pregnancy were excluded from the study. The included data was collected directly from patient's files.
Mini-cholecystectomy operation was performed under general anesthesia, patient in supine position. Single shot of prophylactic antibiotics was also given during the induction of anesthesia in all cases (ceftriaxone 1000 mg). The operation utilized a mini-laparotomy approach, it was defined as a small right sub-costal, midline or right para median incision of maximum 5 cm in length. Using sharp dissection, the skin, subcutaneous tissue, and anterior rectus sheaths were incised at the same wound axis followed by the separation of the rectus muscle from the sheath and retracted medially. The posterior rectus sheath and peritoneum were also incised with scissors. Then the peritoneal cavity was entered to the right of the falciform ligament. Two to three long and slim retractors were placed deep in the incision and positioned opposite to each other. The aim of these retractors was to extend the wound and open an enough approach to allow for gallbladder retraction. An abdominal gauge was inserted into the abdominal cavity and positioned deep between the retractors to push off the stomach and greater omentum on the right and for downward pushing of the right colonic flexure and loops of small bowel. After good operative exposure and isolation of the operative field from the rest of the adjacent abdominal organs, the surgeon could clearly see the inferior surface of the liver and gallbladder. Dissection of the structures in the triangle of Calot did not differ from the traditional open technique other than the necessity of remote operating and the inability to place the whole hand into the abdomen. While in Laparoscopic cholecystectomy was performed through three or four trocars, the first one was introduced using veress needle or the open technique.
We chose intraoperative outcomes as the intraoperative complication rate, operative duration, number of surgeons participating in the intervention and the rate of conversion to conventional procedure as determinants to assess feasibility. Postoperative complications and duration of hospital stay were the factors chosen for assessing postoperative outcome.
Conversion in LC means the removal of the tower of the laparoscopic aside, and complete the rest of the operation through large traditional subcostal incision as an open technique. However, in MC, it means an extension of the small incision to a large subcostal incision to complete the rest of the operation.
Approval of the publication of this study was obtained from the Ethics Committee in each hospital. Since these hospitals are teaching hospitals, informed consents to use the patient's data in academic activities and research are routinely signed by patients within the files during the time of admission and hospital stay.
Continuous variables were presented as mean, range and standard deviation, Student t-test was applied to calculate the difference between the means. 2 x 2 tables were made for binary variables and X 2 test or Fisher's exact was applied when appropriate. Differences were considered to be significant when p-value was lower than 0.05 (p< 0.05). All statistical procedures were made by SPSS Software v21.
RESultS
A total of 206 patients were included into the study, among them 68 patients underwent MC while 138 underwent LC. Total mean age was 37 years with a range of 15-75 years. Mean age in both groups was 36 years for those who underwent MC and 37 for those who underwent LC (p= 0.983).
Female gender was predominant with 183/206 (88.8%) female and 23/206 (11.2%) males. Gender distribution in both groups was nearly the same of the total population with no significant difference (p= 0.82). In the MC group, females accounted for 91% (62/68) while males for 9% (6/68). In contrast, 88% (121/138) of the patients in the LC group were females and 12% (17/138) were males. Total patient basic characteristics is shown in Table  1 .
Fourteen (21%) patients in the MC group had a co-morbidity while it was evident in 41(29%) of the LC group (p= 0.61). Furthermore, hypertension was diagnosed in 9 (13%) and in 21 (15%) of the MC and LC groups, respectively. Diabetes was diagnosed in 9 (13%) and in 20 (14%) in the MC and LC groups respectively. Cardiac disease was present in five patients observed only in the LC group. Statistical analysis shows no significant difference between the two groups as shown in Table 1 .
Assessment of feasibility:
the results of the univariate analysis showed that there is no significant difference between both techniques in terms of intra-operative complication rate, operative duration and the number of required surgeons while the rate of conversion to conventional sub-costal incision was significantly lower in the MC group. The results of univariate analysis of intra-operative outcomes is shown in Table 2 .
Post-operative outcomes: the analysis showed that there is no significant difference between both techniques neither in post-operative complication rate nor in hospital stay time. The results of the univariate analysis of post-operative outcomes is shown in Table 3 . 
DISCuSSIOn
MC, associated with very minimal rate of complications, is a minimally invasive cholecystectomy technique reported as a safe method in many studies worldwide (5, 6, 8, 13) . Many randomized controlled trials have compared both techniques with results in favor of LC in terms of short hospital stay and earlier return to work while operative duration was in favor of MC (1, (13) (14) (15) . In contrast, some other studies have shown no significant difference between MC and LC regarding these variables but they have confirmed the associated long operative duration with LC (16) . A meta-analysis of randomized controlled trials in 2007 by Sanjay Purkayastha et al. showed no significant difference between MC and LC except for operative duration and hospital stay (17) .
This study showed comparable results between both techniques, which is in concordance with the literature. Intra-operative complications as an important cause of morbidity associated with cholecystectomy as well as the primary cause of conversion to classical operation were comparable in both techniques with no statistical significance (p= 0.598). This is actually related to the minimal rate of intra-operative complications observed in our study, which might be a result of the improvement in surgical training programs in our hospitals.
Total operative duration from the moment of skin incision to wound closure was longer in the LC group by 19 minutes (mean duration was 45 and 64 minutes for MC and LC respectively). Setting up and testing laparoscopic equipment as well as practicing the open access method to obtain pneumoperitoneum usually adds about 15 minutes to the procedure time (16) . These factors play an important role in prolonging operative duration. Statistically, there was no significant difference between both groups (p= 0.291).
Restricted operative field in MC needs less participating surgeons, which is normally around two, except in case of complication or conversion when the number increases according to the situation. Four ports LC which is the most used technique in our hospitals requires three surgeons as operator, camera man and the last for holding gallbladder fundus. In spite of the introduction of three port LC by some surgeons, which requires less participating surgeons (two surgeons), mean number of surgeons is still a little bit higher than that of MC (around 2.5). This difference of means between both techniques is not statis-tically significant (p= 0.395), which suggests that MC and LC has relatively the same requirements regarding human resources.
Conversion in LC means the removal of the tower of laparoscopic aside and completing the rest of the operation through large traditional subcostal incision as an open technique. However, in MC, it means an extension of the small incision to large subcostal incision to complete the rest of the operation.
The rate of conversion to classical cholecystectomy is higher in LC than in MC. Studies have reported that conversion rate in LC varies between 15-35 % (18, 19) . In the current study, nine cases in the LC group were converted to classical cholecystectomy. Uncontrolled bleeding, adhesions and instrumental failure were the main causes. In the MC group, there were no cases of conversion to classical technique, and subsequently statistical analysis showed significant difference in favor of MC (p= 0.024). This could be explained by the three-dimensional view offered by MC over two dimensional view in LC, which gives more orientation of the anatomy and more ability to perform safer dissection. Furthermore, LC requires much more sophisticated instruments than MC, which is vulnerable to mechanical failure as what happened in two cases in LC.
Nevertheless, the selection of cases for MC and LC tends to affect these results; thin patients have much more chance to undergo MC as no mush dissections needed either at the level of the anterior abdominal wall or at the level of cystic duct while obese patients undergo LC that add more difficulty as the hepatic hilum is usually impeded in fatty tissue. The lack of information about weight and height in patients' files prevent us from studying the effect of obesity in relation to both techniques.
This study was not large enough to compare the incidence and significance of post-operative complications with only one case of wound infection occurred in the LC group. Lujan et al. (20) have reported that post-operative complication rates is around 14% in LC and 23% in the MC. Statistically, our study showed no significant difference in the postoperative complications rate between the two groups (p= 0.673).
Postoperative hospital stay in the present study was a little bit longer for LC versus MC (the means of postoperative period were 1.97 days for MC and 2.63 days for LC). In contrast, longer hospital stay in MC is reported in the literature with signif- icance (1, 14) ; however another study (15) has shown that the difference is not of significance. Longer hospital stay observed in our study might be related to the difference in postoperative protocol which differs from one surgeon to the other. Statistical analysis in this study showed no significant difference between MC and LC (p= 0.367). From our experience in this study we can conclude that, mini-cholecystectomy is associated with low rate of intra-operative complications, has short operative time, and associated with a very little chance to be converted to the classical technique. Moreover, it is associated with good post-operative recovery with short hospital stay. This study calls for further studies with larger groups in multiple centers to evaluate properly the advantages of both techniques.
COnCluSIOn
Mini-cholecystectomy is a feasible technique and can be considered as a good alternative method for gallbladder removal for the surgeons who have no experience with laparoscopic techniques and in the peripheral hospitals where laparoscopic cholecystectomy is not available.
